Forward scattering properties of corneal haze.
Corneal haze is a well-known pathology associated with decreased corneal transparency and increased ocular scattering. Clinically, haze is typically estimated as the amount of backscattered light observed in a slit lamp examination while the small angle forward scattering cannot be directly observed. It was the purpose of this study to demonstrate a single-pass technique to objectively measure forward scattering properties of excised rabbit corneas. Six rabbits (twelve eyes) were used in this study. All eyes underwent photorefractive keratectomy for -4 D in a 6 mm ablation zone. Seven weeks later, the rabbits were examined under general anesthesia. All eyes expressed mild to severe haze. A purposely-developed single pass optical setup was used both to estimate the angular distribution and fraction of forward light scattering in excised rabbit corneas. Moreover, subjective clinical corneal haze evaluation was performed as well as corneal confocal microscopy of all corneas. Finally, the corneas were histopathologically examined. Light scattering in the rabbit corneas followed a narrow forward peaked distribution. A new parameter, Ballistic Ratio, was introduced to represent a parameter for absolute quantification of forward light scatter, corresponding to the power ratio of the radiation that is not scattered by each sample. A negative correlation between clinically subjective corneal haze and forward scatter (Pearson's Coefficient = -0.23) was found, which suggests the relation between increased forward and backward scatter. Activated myofibroblasts, collagen irregularities and vacuoles present in a sub-epithelial layer over the treated area of the cornea had characteristic dimensions in accordance to the measured scatter distribution. Corneal light scatter associated with the increased amount of haze after excimer laser ablation has a narrowly forward distribution that can be attributed to the subepithelial structures observed in treated corneas.